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(57) QeKf] 



Vu-M$ny\?=L-* (10) icA^fc^X-S. *v 
fcfn-* (10) ©^"D-fe^D-tCfiSM-f-SrA^-rS^ 

ffl*c^fi*®$:*-rSo 3>tra-* (10) tt*i>&< 
t t»awM9tctfiaMi-9»cafe5v >t y 5 7 -< ? 9 mm < 1 

8) |*KC;*j-y;i/&iBSU *fet*S«t-6«BiiS:||fft 
(12) &e>imisfc9y?-rty 




1 

1MB* y^Ai^tta.-^3S%MxfcfifflaS^S±<© 

•§-&AiJl-S J: e> fcSJ^U t3iBf4fi«-§-«&g£ 2 * 

iuf B7 * ^-ax- * fiHtff B# v TXj]Wmz.J] £ ffi^j b 

IB7 * a. x - * \3m& a -fe >y mc J: o T ffi ±» 5 fife 
*1iB8fc3lt5v^«r8BAS:m*U tiflB7**-3.x-* 

Ay9#y?-ziy hn— ;k 
M#& 2 ] Kuan >bfi-* w^wfe < £: t^ittfc 

^ftM^M - KAy £ # y?-ny h n-;i/„ 

- hV* v 9 $ «j f- zi y h a - m 

i: bTtuiBn > tTa - * ay? 4 b-f ;* * U - mc-£ 
**i*Mf*S 1 tcSB»Ofife^7^ - hVW * # 

[ft 5 ] tfrSS^t y ^A*iSS«BtriBn > - 2 

<D/w*?y>fiz~4Mtztix^2>m3mi izMmemm 

[ff*©63 ttf!B3>t: > a.-^«d<-^y;i/3>t: 0 3. 

-*x&%m^5iz9sM,<mffi74 - * * vf- 
[ft 7] ttrsB^ y ^Kimmmmn yv*.-* 

cit#*8 3 ^-wmxmmmmizfmzm* 

m 1 (CgBicCD^-7 J - hVW ^:$r>yf3>hn -;i/ 0 

9 3 x— y*tti— s«*hs8* ^tdmsmmk*: 
m^xmdfflmmizffin&m&M. 1 (cib«©m^7 ^ 

m^mio] Mmmmmitx?j^xx&z>m 

9 {c|B«©M^-7 - W * # 3 > h □ - 

[89*© l 1 3 iitJSB* v ^A^ISgfcfcx— Voypte< 
£ *j-~D<D^xmt2tiZ>/\ y K'Vi/ FWB.<D^Wy 

ytz-mtztvz ^ ^fi*ii i KtmomMiy ■< - K/t 



(2) llffiiT^^3 0 8 54 8 1^ 

2 

t8t*S l 2 3 l!fFtB^> K^;i/ Rgg&m-HSS* 

[ff*«l33 tviB^<i: ; fo-o©T^^3.3i-^ 

&<£ o®iiflD©T J' ^ x- ^ •5ff#^ 1 
m&m. 1 4 3 iulB^Jtet?FfB# >y ^■A^R*©iWa» 

io M&m<m\zmzmmz&i3zn&m£±x&&mim 

l fc|B«©M^7 ^ - K/t >y ^ ^ y ^ n > h □ -;i/ 0 
[ft l 5 3 18337 ttfittg® g *^T* 
^&m^t--5«S^7^5 L rLX-^7?feV, BfriB7^^a 

y>ytc»HtcaBBsnTv^ai*^i 4 {csBtg©*^ 

[ff^ai 63 fffiB7^^3.x-^«[lI$RC0eftMT' 

20 1 4 izMm^mmy^ - kav ^ * h 

n-;i/„ 

[ff^ai 73 ffjSB7^^3.x-^jii±«T^^nx 
- ^ Sr-g-tflt^ 1 \ztm.<Dfm? 4 - hVt ^ ^ # 

[ff*ai83 lulB7^^aX-^ttW^3-f;i/7^ 
^ax- ^ 1 (cSB«c©M^7 >f - hVt>v ^ 

Z-y^-ny hn-;k 

[ff l 9 3 Iul37 9 ^=lx.- * tetf+r y b K;b=E 
- ^ fr&tsm&R 1 tcSB«coSl!^y ^ - K;\*y i» ^ 

30 3>hD-;i/. 

[ff#52 03 IWB7^3X-*l*yb>'>f KS* 

t?»*a 1 izmmofmy -<-^j^y^^v^^yYu 

[ff*«2 1 3 mZy°uizvVfrt>$-MLt-* v^-m 
fi^>ffnyDty^P)fttj, tulB7^^3.x-^(c 
«Wfl|-»fc#^.*«*3l 1 (cfB«c(Z)M^7-f - K/n^v if 
Zy^aybU-M 

Cff#^2 23 ISE7i'^ax-*l±|Wa*«y^A* 
^lca»*fet^^^«a»S:ffi*'t61»#3g 1 (CfB« 

[ff *» 2 3 3 ttfSB^ ^A^i§gttM5[COM^-5tI 

ftffl1rZtzMZM3&3>¥3.-*lZ&^xmB£ft2>m 
«Sr#A*Sl»*S 1 (C|B«g©M^7 f - KAy ^ ^ 

[If #9 2 4 3 t5fB^^-S«tgf^t >Ja-©l/-h3 
y h D -;i«iis^tf«*^ 2 3 (ClB«©^-7 -f - K 

50 [ft*«2 5 3 «uiBM^S«Htt^^>}fJE&^ft 



3 

#^2 3 ICS m,(Dfm7 -i - K A y 9 9 y *f- 3 y N D - 

v ^-xtmrnsz as* $ nzwmm(D---o<Dim t im& 
z>mmt us* lt v 2 3 tciaig©^^ << - k 

m$m 2 3 tcfB«(Dftl>^-7 ^ - K-rty ? * v *a > h n 

gr#e 2 8 j m&mmwizimmmzm?,* y * 

iufB&ffi2*ifcjli&il tttfirg{CSo-< A?J<I-Sf ttttFSB 
m 2 (Cf Bi£©ftfc^:7 -r - KA y * * >y 3 y V u -M 

3> ha-;i/ 0 

IB* y ^A*=£g(C Wl/X & a* u WVVIX iz&vm 
IB* v TAJimm. fctulB 2 SttC&o T&»£ -ft. l»t 
£fuIBg^®KM4VO*.2>3--!f ICjSit-tSW* 
m2\ZMmo>fflf§i74-FAyt#y^ziybn-)l. 

[fflf*S3 2] BulB^^-Y y*l^;:*3.3-£S 
a^U IS x 3 - |*KD ;* n 3 - g!it53T- BufiB:* — V)l>ti' 

/VIXK* 'J TtulB* >v^A*ISfi&fffSBz|ft{C^oT^ 

izmm-?zm?m 2 iciawcofflas:? - ka y * * y * 

ny hn-;i/„ 

GfiWfcS 3 3] muf^iy* SWfrc 9 x i>- 
Sr^irf -5 i: £ %tc, g-?i7^- S?ic/W A- 'J > ^ 

it, Btf!B/NVbX^mlfBg»^ffi{CMtiT^&3.-iftCl( 
2 iZimoyfmy 4-\?Ay?#ymy 

Hf#S3 4] fg-^&3>tfa.-^{CA*U 
3> hn-;i/®3— tfjc*&ffi*-rs«flS7-< - KAy 



(3) Hfflfr^^3 0 8 54 8 1f 

4 

«l£¥fflfcg*fcgl® fc^S # y ^A7Ji£g£. R# y 

tufa* v^xfimmz^-vtffmt~iffiBfflmm±(D 

iSMizm^ ^TfolB3 >hf 3. - # ©^n ir y^lziSMiS 

fffiB7^^3X-<5?tt«14Sa:{Cg^$tu tulBT^^ 
ax- ^ ttBfiiB^S^^$^®{CSE^fl(I(C««^o T 
10 U tuia^tt^&ttia^'V^A^SS:^ 

-r- KA>v^^^^3>ha-;i/ 0 
[3f*S 3 5] *(gB3 > 1^3 - 9 < £ %>gp#l& 

t->f^7j v>7mmftizti-y)it:sm-tz>mmm3 a 

[Sf*3^3 6] SfffBT^^3o:-^{j»T^^3n: 
-^T'fe'J. ^T^^-3X-^tttuiBfR^4®4$:StfiB 5 P 

20 #SJ$-&S0*^3 4 tc|B«©«!tet7-f - K/tv i' y 

C«f*3S 3 7 ] SfjfB^ >y ^A^S««BUfB3 > H3 - 
fKDr-f X-f^XW-yfrb-frMZtlTit^ttvl- 
Ay K7?*Sj»#^3 4 (cfB^©S6^-7^ - KAy ^ ^ 
vf-ay bU-)V. 

3 8] iWB* y ^A*^«(i«iff B3 >fa- 

3 4 {ClB^O^y >f - KAy * # y -^3 > 

30 [« *gc 39] y^y-i y>? mmzmf-tz 3 > M 3 

3— WCJ:»JS«3n**y5 L A^Sai:, ^^>v^A 
*ISgJCg5^$4xfcy^^3X-^i:^63&y, 
IffgB^ y^Xfigmi** &*v*J<ttXMWBte$m 

3- ^^g{Ct(rfBfig$:^-rfi[gM#&^^^ < i: 

t: ^ap^WtcfuiB^gffi^tcao^ ^TIuiBi'*7 7 w >y ^ 
40 a*»Wfc*-y;bSB5gu 

BtfiBT^^3X-^«, BufB3>tf3- ^iggtc <toT 
ffi* $ nfe*il»8*» <b 5 1 ^ ffi $ ftfclWWfB^ & g WK 

sy??-/ >v ^ ^ t (Dmnwrntf? y^y ?mMT*%. 

VZ^imt.1®MLT^Z>=L-->flzMmy J ~ FAy 
y ttTLZWkWio 

[M4 0] tul3^>y^A7J^g(Cffi7^$ti-5BtilB 
TJtt, lulB^>y^A^g©BrrfB*®lC«tfSE^^ 

50 7JT'^>§fi#^3 9iznmcmm. 



(4) 

5 

[ff*9(4 l ] tm3y\Za.-#&ma>*x h^n-fe 

- 9 izmm -tstf *g 3 9 tcta«©^s. 
[ft**4 2] m&y^yj v ^^mmx'&c^s. 

ftm*$ftiRjl-VMZj:&m&m&Z>!f : 774 y9Wk 10 

mmcDMtt&&mmizimma.temizwi^ x®M*jm 
zim^y¥=i.-*mmizmm?z>w&m 9(cia«© 

v, Mz& y*Aj]mmzmtey¥=L-*mm<D/^ 20 

y>ytC-»^b$*u mS,79^-=LaL-9\tSM79^- 
xX- * T'feSff **i? 3 9 tCflB«ffl$HB. 

[ff*g4 7] |(rSE7*^xX-*tt. IWWHfc* 

v^mmzffim±izii-7L2>j±m7??-=i.x.-*T'&z>m 

[ft*«4 8] f&BB7**xx-*Hu tfTlBSPEfc* 40 
y3^ffitC»ft&#;it£^:i>f;b7*3 L xX-#'r* 
*>S» *«4 6 lCfB*cc7)M^# ? U ->-T - 

[ff*«4 9] iiufB¥S&#y^®^ «r«Mtcwt 

ii^tc. m&m&* y^-mmizmm^mzm-DX^ 
v yy y\zn LT&m*imx*&2>m#ig4 i \zmm>m, 

[ft*^5o] mz9y^mm$-*im?&<z>m^mz 50 



mmmmm 3 0 s 5 4 8 1 

6 

«fc o T=£* $ ft. ziftfc «fc y iuf B¥S& # >y f 1 *® tt. 
SuiBWF=i >f * ^x x- 9 mm*! SrflMS s*-frfe t 

^y>f^C*fbT#ttBllBT?*S»*3S4 8tCfB«j©S6 

[ff*«5i] StgB*«:^$l*Sz:i:tjffl*^i± 
T. #HKOffiS7f^3.X-^&^fflfSt»*^4 7{C 
9m,<Dfflm9 y^*9 V -yj y9-7 jl-x. 

[ft *« 5 2 ] m&± Zttm 3 i: fc«B*^*>* 

[ft #s 5 3 ] mrnMtmfflmmiz «t o tm £ n 
y4y9-7x.-?s a 

nt#m 5 4 ] BuiB*ttji^«w©#-©-y->r * ;u 

tCj:oT££7££ft£A;i,;*77T*&£ff*^4 6fCfB*$c7) 

[ft *3i 5 5 ] ttfiB7J{iM»i^K^(Z)m^lK©*>r 9 
MZ£^>T®feZtl2>ffim±lX2bZ>mJQ%4 6fC|B*C9 
IK^ >Vf X7 'J - W >^-7x-X„ 

[ff*S5 6] MB7Jl±M«!«M^feJ:t>*x>^n- 
^ , tC«fcoT«5£S*l<5JSIAA-e**fll*S4 6(CfB*cc7) 

m 1 ] ^#^©tt^^ y 7 Ay KCD^SBL 
[02] 2MHgc7)* KSr-g-t^PS^^gcT) 

ma 

[03] 9 y * Ay K©T«l^S5WS l * fc ti^ 
&<D7 9?^-9*<£&*2mfD9y?-Ay K©Hl 

[H4 ] &tm(D9 y^Ay FlZBM79^3.3L-9 

[a 7 ] m&&mmm*m-tz>&%ma>9 y^Ay 

KcZ) 1 Mf^^ffiEIo 

[08] (a) \*$3mD9 y?-x9v-y(Dmm& 

mtm-tmsm. (to itMBSro^y^^y-xo 

[^#©SiB^] 
l 0 ziy\£=t-9 

12 f : -fX-7°L/-l'X7y-> 

1 4 3f-3ff- K 

16 ^7fA^F16 
18 9~574y9W% 

2 0 *-v;i/ 

2 2 fjyYV 
24 T>f3> 



(6) 
[H8] 



mmffimmm3 o s 5 4 8 1 -$§• 



(7) ^M«T^il|3 0 8 54 8 1-^ 

[ n m co u m & m. m ] 

[ 0 0 0 1 ] 

an - if tc j: s n > t? a. - * t ®wmw.<D4 > * - ^ ^ - * 

6©C*ffl3ft68f ■p»oTa-fCjMl7^- K^*;* (haptic feedback 

) *5-x.z>mm.\zMt % o 

[ 0 0 0 2 ] 

«: t o r y , tioiii?. & fl§ l ^ -t < . ^^t^>r>^-7x-^ic*f-r^> 

g * & - ^ L 7c W ,i> * T' & 3 „ *#^{cBa»LT, A|tatt«*fc7:7y<!r-2/3 
>T'3>^ a -^gft^>$-7i-^^oT^S. & S # SF T? tt . 4* - A 

a >tcA^J$:#x.-5<, 
[ 0 0 0 3 ] 

fe^-f^^-^x-XlgfiT'te, *7^-F;W> (force feedback) 3: £ 
y >T - KA V 9 (tactile feedback) =foo.--t?{C#A6j*lS. Zl Zl T* & 
, ;Hxe>S:*-&WtC rSi7^-K;t7i' (haptic feedback) j i^tS. M 
7L &£, M A - *J s > co V 3 x t- ■< v >? , v £ x , y-irt^'K. Xf7'J> 
^ * >f - com comm. « , ¥-2**<Di&<DTy' t J>r-i/a yyu'f^k.co&o 
tef^yj 7i'I^WT'xD4^'<> h^HS^ffllcio'^T, n. - If ic tj & ffi 

[ 0 0 0 4 ] 

5f ^Sy^3>lfa-* ©J:^!fejK-* tfett*?*»"e 
, 7-7^tt#SC7Ctft^l^^-^^^|ltifeS. 3. CD 31 . h 5 >V * rff - 

;b © j: e> & n > a ? Nfc$s«#««sfts. d<-^^;i/=j>if3.-^T'$e>tci¥ 

« ffl «fc © , ■ ^ f Ay Kj T* & & . r. *t ti . /J\ 5 * *g m V> ¥ S & J* *j K T' 



(8) ma%m$mm3 0 8 54 a i# 

ttffittfflffC^oTJW'f^T-^ >^®ftfflftai:^flitS. a - if « if f§ ft T* * 
v * * v KC«n, R A v K±fflWStT^77^ y ? St ft T» * as S ft fc 
*-y;b£M31i5. <a©Hi6^J»Ttt, a - -9 s & * y A* y K ± T* * # -f '9 

[ 0 0 0 5 ] 

JR # © * y A y K IC B9 -f •& - o © ffi Ml* , 7 w - K A y * # a. - if lc # 
* 6> ft & v> £ ^ e> z. £ T- & -5 . Lt^ot, # y ^ A y K © a - if ti , V => -y 4 
V 7 llSftt a - if IZ X - >f y t- A y V * <D fen WW 9 * V lilL^tj^l 
&*fe ( Jt4 #6^ &lit*t&^. © t5? v =5- A v K « Ji< - * a y \£ - 

[ 0 0 0 6 ] 

y?M©¥S&#y^a>ho-;i/lc|SH-t<bftT^-5o ;©3>hn-;Hi, tK 
- # -J n, a > tf 3. - * tc IS w 6 ft fe * <v A 9 KttSittft't, * fc » & * 
&l£gtcM^*i6*y^x*U->£-r3^i:#-e££o # y * a > h n - ;i/ &c 

ffi*34x^M^«. t?iss:ifft5i:$, 2 ft tz >f ^ 7 j v 9 mmx- <d 

[ 0 0 0 7 ] 

*>«J87-f-KAy*S*y?-=i>hn-.;wcB&-r5. 3©a>ho-;i/ii, 13 
g¥a4>giiI5:*tS5 y^A*S&tt£-&*, K # y*-A*&«tti8«*iB 
i:©a-if^M©fegKlg^^Ta>t?^-#©:/nizyiMC&a{i^£A:ftt- 
£0 a>tfa-*&4>fc< £ & gp # ift ic M fi ^ lc a v> T ^ * :/ u -f l£ g tc 
*a*3ftfe4f9:7-f y9St«i:*-y^iIit5. 'Pte < H% 1 o©T^7^ 



n s # « $g \z m -5 \,\ x r * ^ x - * &c # & m ± -t § , 

[ 0 0 0 8 ] 

fe a /\ y F^KFrnmn/w V2/ riz-#nf* & z. ntf-a** tr^itny^=L- 

* *» fe^iSt $ *ifcv> V y y Kl« W- 5 3 £ #T* # 6. a. - if tt&MSKif!^ * 

* , 3^f;i/7^fai-^ ^>r>yh^;i/^-^, yi/MK, * fc li ft& © 
^^f^©7^fax-i! £: ci" „ -^©HJfcJBIBTtt, T * ^ a. X - # \Z # >y f- 
A±)l£9. £ ^m^ffi (grounded surface) £ (Dffl {C ®m $ tl 2> . fife © HJg^ffi 
TMi, 7^f ai-;S!ttittgi(;ig$ft^„ ilt, T ? ^ a x - * fi^ffi 

* M3t W tc S It tt IC ti « ».o T « tt A S: * ?; ^ A * K * tc m A -t S . n>tf 

[ 0 0 0 9 ] 

iStts ^ra-r-^^^-V (spatial texture) <D£o&f&$il$. MAPS 
tl.fe y * *i* W© ^57^ y * fe# £: ©*@S#ffl & o T ffi 

£ *t -5 © # * U ^ . M * (i , ^-y^^^xa-c^CD^xa-H^raSr^ift 

*ifettctl}*t*iJ:*<-p*s. * ? ^ A ;& g« tt #• K © J* S & tf £ 

fflfflS©««tt3>^a-*{:j:oTttfflSn*ef 6^^T, A 'J a - ffl 1/ — h 
n> K o >ft»J±© «fc e> «: A«i « «tt «:«S«fr « . H 

[0010] 



do) mmmmmz o 8 54 s i-j§- 

7nyhn-)vmsnzMmzmfflizi3-x.z> 0 mm it. a-f siai, ^-ific 

!f5 7<i y {? a. -4? j y 9 - 7 x - ^-^ft&ODig^ftT* fflfflSffffi^ >T *C> h £ &J 
fb-fr, #-v;i/#-yyh#;**£<M let * . $ e> tc, # # » , ;K - # >r jv ' 

& . 

[001 1 ] 

tttsitt*, a n # jc i£ £ & s . 

[0012] 

0 T & £ 0 3>fc-^-*iot4#£L<l4^-#?';b1-&*)t> r 5 y ^ |» v ^ j 
j5D^.TAy^u-Jf>-e-©f[fiCD5K-*y;i/«asic«ty*&«$tiS„ n > tf =3. - # i 

0 , i *£t4 h r 7° v & - is a y 7° u ? ^> j± * mn l . * n ic ,t y 

a -if l4Mi3i£fi&^ LT*BS#JS (MIS) t £ . 
[0013] 

^y^=L-9 1 0 tt , =l - IZ ^ 7 4 y 7 W m Z & ±> ~t & ? J * 7 U mM. 

1 2 , n. - if e> 3 y hf a. - # {C ^ * fe tt h y ;i/ ( toggle) A± * ?\ & * - 
Jtf - K 1 4, £ <k l>* # # gl<D # y ^- A y Kl 6 &-£ifE!^3;n;kJ;e>&g*©A 

-1* IS S © v> -f ti X- <fc ^ # , jtf - # JV a y tf a. - # tc « 7 v V A * ;i/ ^ s # 
* # SIT? * * . f ^yi/^gf 1 2 14 , ifflTKST^'J^r-i/a^^D 
^ A t>* / 3U4 <^ U - £/ a ^S/^-x-AlCg^l^T, n — if A ± J; U # 3 
tS:t*lTi5A-V^20 < 7 3 > 2 4 , f ©ft6GU I 



(id mmmmsmm3 oa 54 ai-^ 

mmn&jaay? 7 j v t> fttz&tt 7 << % n,=t.-*f 4 y * - ? x.- * ( g u 
i) <» *?7 4 y 7 mm 1 8 ^asts z t &x & . mmmm (a - f 

T^n*7-f DVD-ROMK5^«) . * 7 h C - ^ t - « 

5 -f x > h , ^-A=r>bn-5^tf>ff£©^g£n;/tr;i-#l 0 tc ffi * ii * * 
fcttSSttLT%>J:v*. ftloH«ltii. 3>hTa-*iO(4, j£±x tt-t © 
ftii©3t® tc«g1-§ tMFSSS. St&cD 7 - - \tJf- a«SL ■£ ©ffS## (c IS * $ 
ft , n--if©^#T*«I^Sft. ^ffi£ft6#-#^;i/=!£g£^frJ!z;«£&7£J®££ 

*X ha>ta - jf 1 Oli, £f ^ ;T >f - A n > y - ;i, 
, A° - y ;b n > fcf a. - * , f7-^^.^-2/3>, 7- V \Z V a y rt<y S h^^ 
jtf y £ * ( set top box) j , r^.v^i^-^n^tf^-^j h * ft& <z> It 

[0014] 

*#*©#?rf K«f 1 6 |± , #«Wfctt#©*y*-A* K tC Jg & L T V* 

£ <k -5 &C jl x. €> © £ h ^ . rt *> K 1 6 , f at*^f (Diffj^^Sffl^^l 
, H{C^fJ:e)lC=l>tfrL-^ 1 0 © ? j; > £ ^ - rf< - K 1 4 © T # JC 

SSfitS * t^T'l, * ;\ ? V y >f<Dn<DM®lzmU? -5 3 H S So a. 
-•iftfn;/^^-* l OlifftStl, 3.-"iftt*y*-/ty K l 6 © ± {c ffi & 
*fettflS©*tt«:«g. Sfi5t&»AatMfStS^77^ 1 8 ft © # 

[0015] 

Wl ft f% , ?«;f;U;Kl6.|t <yf A>y K± ( * fc « ifi # ) © ^ flc © ffi 

g {C g "5 ^ T , Igf-^l SnXfa-^ 1 0 CDi ^ n ^ D t 7 t C 
f £ . fi£ 5(5 © # < © # v =f- A >j» K CO «fc e> IC, * F 1 6 Itiil, gjjtl 

JI44*'f^©|jUlj»fe«fflt5rttf , e«5. $5J£|#ffi^ «vf A>v Kffl 

mmmit, mz-i$xmftwtm 5 5 2 1 3 3 6§ 5 9 4 3 04 4 ic n§ ^ s ft 

T ^ 3 . >v^/t'y Ktt> & Ift iz It , # y ^ A y Kiftft©3>f>t 

K#1"&tt#©JE;frS:tfeti}-*-5ffi2;J8fclT*&y, ft E let *J A y K W CD # « M 
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3? y * A y F it m m ft tc it 'J? < £: & gp # ft ic g£ J£ «»r fig ~e & »J , JEE-fttfWS ©It 

•bT*&6 0 7^^-ax-*fc#»-r6W#i:«>IHI»c«aEa*ifeJRli6IB*ifi* (tu 
ned compliant suspension) # 18 W 6 *l T <^ 5 6> , * S: f (S t 5 I i: ^T? t 

© m © m 3* © # y ^ n v f # «fc y a < a l t v* & . # * /t ? k ± 0 a jhjbe 

* # # < © %g , ftK Jg 7 - K A v V © tb © Z y A *j F © M Ws £ =f & f -5 *> 
> >yf /t>y Kj © fg tt , # y f- r\ v F l 6 © * ® © if , # y =f- rt y F m 

[0016] 

* y ¥ A y F 1 6 Ji , 0E # © # y ^ A y F tC >ig (K L fc ffij # £ "* 5 © # » * L < 

, # y f- n v F ± © fB 5fe © it S * - v ;i/ # y ^ ■? 4 y v m 9t "C & m t z gg m £ 
ffiM-f&o «*tf, ^.--y^^y KS:*«* «fc -5 fcffi&ffliiic»^i-i:, # - V 

# - V ;i/ # m M © S ft i& K it ^ £ fine 3 - if © *g ft # # y ^ A y K © Jft ic it -f S 

t , a. - -9 it m m iz n z * v * n v f e> m l x m m l , m & e> m ti it t zl 5 tc 

L (indexing) j «|BT » 6 . • S & *C, »f KI4, * - V ;i/^S^C 

J: ■5ft*lfi*JllI*H 7 «:#HBUTJBilT»C»IBK:«l|i'r*. S>S^^^^T: «, * 
Kl 6tt, n - if ffi i& ^ © ft g T' ^ >y * v F & * Z v rf (tap) j ( 
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[0017) 

##§gT*«, ^ 7f A >y K 1 6 , iiiyf A«y h*l 6ttafi9lCg« (cont 
act) Hfli:«tSlt©«k -5 J&««7 -f - y ^ S: fflA-t « IB* 

iti^„ «6Si7 -f - FA «, 9 * v f- K v K©*Jtfe»j4-r*#<©*J6^Mlfc 

©Sffi^n^^i-* 1 0 © _t ® i: tc « # S it T- & £ , M&£Sli£«?ffiT*tt, * 

tfi 9 ? * n v k 1 6 tc # * ^ ti t , ■?• © $ ffi © ® « t* z m m m tc #0 * * tt z m 
mm<Dttt> y k ^ ® ( x - y ) «»s:jg£3**£i:#T*£*#, ^- © =t e> & a 

[0018) 

^^i!iSA7 Ktciiiti^a-f ciiiijtsit^t'ts. mm 

, jgflfr (nT3E*fctt-}£!6«) 33J:tfSi (texture) S ffi* t 6 i t *«tf S S 
o /ty-Ftcffl*an**tt. A *J K -h © IB © &g * £ its * h 3 > fcf a. - * 1 0 
0^57^ v * ©flaw 3 ft feft#©!fK.JRK:3£^5v*T , «fc tf / * fe ttffl© 

ffi«*fctt«#©«»fC3^^t)e>i*, 'J>fc<fc=bSJ£lHrT?*S. V^D7"Dt 

hD-5ttl?if 5ffifflLT7?f al-^ ffl*ai*©?C 
£3fc«fctf/*fcl*:£ft£fW#-t«>©T*, * V * n *j K 1 6 IC ffl # S ti Z> ±i & . 

r n > t° a - # flal ^ j h # A <b *v £ o rt»Kl64#tt, m-©-<*3P**£LT 

m m * ffi * x ^ 5 © # » * l v> . fa © njg m n t* & , a- v k © * © » is # ic 

H Sfe ^ ffi 1* > ffltf43i:^t'$5^, & s v <y K©fl6©»^lc»bT»»S 
[0019) 
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y tr a - # i o © - §p (c gft s ft fe J5!JM © v *J y f\z m » z> z. t. # t* £ > ^ ^ 
•7 ^ y f it , 3 > hf a - # i o*»e,A««s:swBty, k n > e a - # 1 0 (C (S 
fi # 38 £ i£ £ . M A « , 3 - ;i - -y- ;i, i, u 7 ;b A x (USB) , 7 y 4 7 V 4 ■*? 
ifettiii/ u r ;u ;txti, * y a <v K £ 3 > tr a - # 1 o ic ^ m ■* & z t if 

t'SS. Z. <D J: &mM&MT< it. 3 > tr a. - * 1 0 te^* * h t> -J 4 tiigg 
[ 0 0 2 0 ] 

1 *£«-£ftJ^_h©/tf#>2 6?:, * y ^ -/ K 1 6tSlLtfI3ft§3 

> tr a - * i o © j\ v v y ff \z m w & d t %» t ^ s „ 3 - -y-* © # « jjf 3? xc m % 

lC7^t^tS3t^T'^, #3if^>5:J¥LT, * X h 3 > t° a - # fc 9! fit & A 
£ ft & 31 & CO * y \z MfS L T 33 *) , rfttc«k»J^jK^>li^^7^ v V mfo* 

y 2 6 (Cftfi^^ w - K;tv * fr\tMM$<%j] y 4 - K;t 

J: V> . 

( 0 0 2 1 ] 

$ ^ (c, fe^illlf li, 3>tra-^^gi o (D ;\ v v y V ic, 3 - # 
* v f- K y K l 6 & ft fftstgc^-f (:j;ott«$te>tiTttg57^ - K 

zi^i^ic, /wv^tnt (iin s\ v v y ? iz mm z n =t - z \z fit jbmm 

ft * © « ffl fc «t 'J ) ii7^ - FA^n^iSihtfTI, Kl 6 

ttM*ffl'tt«7-f-K;<y jr«:#i5i4:A(T»8S. 3 ft IZ «fc »J , * 7, t> tt 3 - 
f ACEoCM^Sii&HtClJUtSit^TtS. « tf , ffi J9 % 0 & ft 
;\ -7 £>' > y & it b T 3 - if \z -e ^ L , gJSMffiliiif 7f ^7 K l 6 £ ^ U T 
i-if(cfiit5;t^tgi, 0 m m 7 4 - K A y V Z ffi tl*lM<d X $ y * fe 

[ 0 0 2 2 ] 
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. i 2T'if7sn^y7 h^xTtsttt, jk «g & m m # & 

6 „ m%-\t, * X h 7 ^ U >r - */ 3 > y P 5 A li , <7 - F ^ D ir y it , « ft * 
, tf-^tf- * fetin > If a. - # f- A, II^D^7A, f<U-fO^J/^f 
A, y^^^^n-if-f^*-?!-;^ J/?al/-i/3>, H T M L * fe » 

6 © A 7J & #J ffl h X iJ 7 4 - FAf f 3?> FS^yf F 1 6 iz ffi 

-A-ecDfaor^y^-s/H > n ^ a & . ;t> ? ^ - K/t»>inttt». 

I -Force > FEELit (fiftffig) * fc li Touchsense (Sfeffigl) CD 

[ 0 0 2 3 ] 

Jyf^9 F l 6 , d> x h n > hT a. - # l 0 co v -r 9 a ^ □ -fe *j it ic f !l ffl fS 
£©tc&Kfctatt$:-£«>Sii:#T*g*. M*.W\ »8SJfc1z>* ( «fc t>* 58 SI HI 

^CDT^^3.x-^4^ffiLTM^$:ffi*1--5lHlg&$:^tf 0 

F 1 6ii)!i!>vf^7 Fiz>i*--7 r -*2:**Mcf8£L, «fc Xf / * fe 

tt m * x h^5,sfifeij37> k & ^ ff & t- «> k , # it l fe je m © v >r * □ 

^ , n-fey-9-&l8J't*ii:*«T?*S. iif 3B n v > K tt , & , «[ « © * -f :7 4: , 
ffi-#aftfc«lS«:SB«i-S/t9*-*i:S:-£tJ. ftlg £ L X , * *j * A *j F v >f 
V U -7 U M v V \% . * 4 y -? ' D M v it <bT 9 * a. x - # /\ «£ 3 *i fe 5 s - * & # 
ca5ast5it*-eS5. r^«$gj i;^e>ffl!§&ctt, n v > F/ * - # 
fcSfcStife-r-^fc&^i&acifctfTf^*. # y A v F v >r ? □ -J u -fe y it tt 
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*^3.x-*£$e>fcltt£tClfi|»*-.BC:i:tCj:oT, M ^ £ T , <fc »J * £ & 
1W»S (degree of control) & & ft "T 5 3 T* £ 5 . ftfi © H S£ ^ A T* It , 
^ -yf A'-y K 1 6i;iS(tfe4xfeXf - hVi/> (state machine) ffiioftil 
Hftf, * h ;* 4 y zf a -fe v -9- K <fc o T $ *i Mm £ m y a e» 3 £ # T- £ 

tSlt^t'§SiS«iiI*ffitt, #IH#^fg 5 7 3 4 3 7 3 # (C p ifflfC IB * 

[ 0 0 2 4 ] 

EI 2 » , # # 3g <d fg Ifr # y ^ ;\ c y F l 6 & T-#-5^g©flfi©m6j£ 
Jffi©$4mmT*&S. ^SfiA> KA;i/KJIiia<»PS83 0 ttsit^t'g, f* 

*t ^ M/n-3f, DVD^l/-^-, * - ^ ■< * / Is is - A, 5 s - 1/ tf 

3 y izmm s ti & >f > 4t - * * h * « * h >7 - * n > tr 3. - * ) . 

W»3*lfe$g«©«iBS:*f^-rSfc«)K:, V*<ofr0)5K*>3 2 £ }§ PI ft!) fl=p =g g 
3 OCtftSZt^t'lS. =L- $ e> IC&BMb L fcJgftWA* (directiona 
l input) &#A§It^T'^5J;oi:, * y y K 1 6 S: S i t 

Tr £ -g> . Mitf, ii^tlSii (controlled apparatus) Ji , # - V )V ffi 
£»3ft5iB#;**U->«::&UTV*T*>J:V*. * tc , jtyf rty Kl 68, 2 

#c 7S t* * - v ;u & in m t & «t e> k m m -t -& z. t t s s „ ?7f;\"7Fi 6 » , 
mm £ ti m * t « -r « y mci^^t. «r a* l & j: -5 ic a. - -a* k % m # 

;b ( volume level) tC <fc tj , /\° ;i/ * & # >y ^ A *j K * £ a - If tC ffi # £ -& £ 
~ £ T- £ 5 „ 

[ 0 0 2 5 ] 

We b - TVffl<to43>e3.-i! i>^f A, & £ <^ v 7 -Y # ;i, n. - if -f > 



(i7) mmffimmm3 0 854 8 i* 

5 . n. - if & , ityf /< y ki 6±-ps ( * fe it m © ) zmmzszztiz 

h'f, ^-a-r^ffA, x 5 >f K A - , x ^ o - ;b vt - 

, * £(i^7 7-f >^t-7i-x*fclif^? h v 'ft © ^ © fife © 

y^*#i»jRfiJ:tf/*fca:»^t<5fcftKtti8t5it««7fg5. 

jJ? # >^CD x *?±<?) if 7 ^ 7 4 fj )V 

[ 0 0 2 6 ] 

al-#4 2#d( A?i Kl 6©T®»C|8»S*IT^S. £E*7**-a.x-* 

# — ©JBE*7**-a.x-*4 2 # , ?»;f ;\">; Kl 6©«fr:!fe*fctt-t©ie#K:B5 

^ffflflJJCIilUTIBiBSftS. AS © H )£ fffi T* & , 8IOffl7Hai-^4 2 
3c # 7 f ^ v v KCftftSfHSCBltSifctf-eSS. IR it - o © ^ fig & ^ -f 
„ :iT', 7 * a. X - * 4 2 it A >y K 1 6 © # # flS £ A >y K © tp * tc @B g 3 *l 

[ 0 0 2 7 ] 

be « r * a x - # 4 2 it % * n -r *i , * $ & a ;i/ * , ss » * & « t- ? x * * 

m % & 9 y ^ A v K 1 6 tc ffi 7J I" £ Z £ T* £ , * a - if # «/ A *j K (C & 
ft L T H ■& & & n - if iz % ffi 7J -5 Zl i: # T* £ £ . # y /\° «y Kl 6 ± ft it , £F 

, *9fA9KcffiAa<i4Att, mm t-itte&mm) t*, z«tc?&o"ta3 

»J , * yf /tv Kl 6 © ^ ® J: 3 > tf a - * 1 0©±ffilCJ$«SlfiT?&S. 
MftsiIfiTB, ttr «& l fe <fc -5 tc , AH'>f Ki 6(;#ffl$t, z $s 



m m iz M x. t * it -e *i iz x. t . ^ © & ® tc ;\° v k © * -y k y - -9- -< k ( x - 

y) il » £ 51 £ j£S 1" 0 00 x. If , fgl©i^7?^:ix-*«x$t©jllfr£-£x., 
[ 0 0 2 8 ] 

* * fe tt jg Wl © ± Z 3 it , ##^ilfe$Jiff Cld^TlJftSZt^T'gS 
. #ifc© 7 £ n. X - # 4 2 #Ig 6 ftT ^ -5 & £ , 2*fett-?-tia±©T^^ 
ax-^&HBStcKift'tSi-fclc.fcy, £ 'J \,\ |fr & # *j f- n y K ic ft £ 
Z. £ tfi T' g £ . 3 e> fC, - o © T * a x - 9 i$ 9 v f- * *J K © Mm*® IC ^ W £ 

Kffl7ff 3i.-« tifiHT?, * v**v V © H *f fif «fc *J t> 3ft ^ «16 £ ftgft 
t53ti<"Ci5. lifcSrfcSSfc^BMfcStlfca&aiW:, £ T T? < V> < o 

V* £ a. - If V>m<D ft »; ®t^5T* & -5 ©T^ iiSl^lC ITASiiSt 

[ 0 0 2 9 ] 

9 y 7 y K iz m M f 5 m iz An x. T , a. - -if (i , * y ^ a° >y K tc it & «S f £ 
ffiffiftft&SjtLttJ:^. * vf-Kv K»Cffi*S4x*««li» a. - -9 s © fMc # 
»3ftfeftftS^l;Tfiat5ii:tfT8 4. Milt rL-ifti, *BJ:»J%iEtt 

^s, fficDtift&ftfflLttivN, ^^mmmmvit. mm & ftinr -s © tc#gij 

&«ft«fflt5It^t^. M x. « , XM7^^, ^SHigP^^MRfSftS: 
^-f^ftfi©^^*, =L-*?lZ2:^Xfa!lk£ftZ>£o&>Pte< £ *» V* < o © # <y 

[ 0 0 3 0 ] 

EtTi'f ax-^i 4 2 tt , # V y Kl 6Cf f5^<3^© f Ij .jft & Jgf "T 

6 , I^tOTi'fal-^tt, # S tC < o /h $ < ft 5 3 £ # T' £ £ © T* , 
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W A. M , A y -5=- u - t? & m $ ti s ) igtclbT^s. 3. 3. fc m ^ $ ti n < o 

, # v y K 1 6 if m M <D J\ 0 V > V tC IS V <b tl T V> -5 a , - A - -9- ;u *, 

(Mitf, SSitSAf-^, *37>F) £ A y F S 3 £ WT* £ Z> „ 

[ 0 0 3 1 ] 

EUte, 03 ic^f «ke>{:*#tffl^ >>f A>y K l 6©IffiM4 o © {R! ® H 
T* & 5 . * v * r\ v K 1 6 fck , m^f-fll # 7 * ^ a. x - # A * S ti tz. £ £ K * 

-^tc##$^,s^svN{c#i&-r^3.t^-e^-s.2o©jiS:-^^„ 33 t*, 7? 

3. x - # CD g 31 # & , lLffl/M?y>^4 1 l;#LTiJtb.fe* StfeU, - 
15 7 V *f- 3. x.- Z & $ y A y h' (DmmB-frtesW i? > if 4 1 (C *f L T & Wi 
t4. A*«^,ff#^»^5(,xT^$rffi*-t§i±«7^^3.x-^©i&#tt, ^ |ft 
# (C 4^ 431 T* & £ . 

[ 0 0 3 2 ] 

*Vf/<9Kl6tt, 7?f^l-^4 2C0*I^t^3t^T'§, * £ 

I«5t5ii:i<-et5. *?*L<«> i©«I©5t*i#S (coupling) \t , * ^ U 
> y^JS© J: J&^W-^S* SWlSiSlft (compliant connection) T* 

3© J: S feftiRtfMBjElftlCfls e> ftT V*fc v*»-&, $ A>v Kl 6lt, A 
y F©as^^7^^3.x-^©*(cf5^LT#t6L, «flR&se>lc*«rk:3.-if 
tceitl> i^C. -£ tl g # 7? JlR f& -ffi (compliance) S: f l\5 ffltfff i L V\ 

o 

[ 0 0 3 3 ] 
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<D «fc o tjttli) # *j ^ A -v K 1 6 fll & tf # 1- S Zl £ #T'£ 5. L 
[ 0 0 3 4 ] 

istt, *%m(oi&(Dnm&m 5 o ®iiH-e * y , * * a v k i 6 it i * 

-y K 1 6 & n > tr 3. - * l OCD|Btt/\«>s;>yjcatlSL, ft # ? ? /Y y K l 6 & 
zfl5 6i;|BoTfi-ei5J;9ClT^5„ Ay K 1 6 |C|!|ft;U^ ( * 

[ 0 0 3 5 ] 

# y ^ Ay K 1 6 \Z It , l^i/f/^y KfC:ft«:tf-£LS*y^ A y K & z tt tc 
»o T#ifr£i±3 fcifrlC, r ff ax- if 5 4 jt»l»SftTH8. 3©|£Jgl?j® 

7 * a x - * © H ft, gp ( sK fcf > ) /^y K 1 6C««SftTV^5. 

T^5 L nX-^54«, =J>kfrL-^10O/N^i?>^tcr-X$tlT, * y ?° 

A y F l 6 \z m m Ji & ffi * U , ^ 7f Ay K4zli;}&otSgit5. $g v\ a° ;i/ 
X^WSgfcffi^L, &£^tt7?^ax-#<Z)^ftrgi5#£|gft,3-£ T , #g©f 
l©aia?:f 7^y>jf52tt. T * * a. x 

-«^ffli)i^7f A'v KSr±TftS-ftfctft, £ y A y K 1 6 & »ih & g {C 
ttJSStiifc^TSi. x ^ y > y ft $ £ ic , # y A y K l 6 JW £5 3£ # £ 
IS & L , i<fj£L£J:e>tC7^^;ix-# 5 4KJ:oTaiAansAS:a;^St5 

3 t. tfi -v z z o m <d m m m m t* k „ * y a y k i 6 & m e /\ v v y y \z st -t- 

£©tc, «tf*u «Ti*«c ©ftSOJiRfS^Jlsf © «k e> s # -i 7 (D 7, -J 

y y f mm & m. m * & z. a # t* # •& „ 

[ 0 0 3 6 ] 

a. - * i o iz m m <d a * £ £ a 3 1 1>' x* £ -5 . 01) x \* , zficsjofc^ -vf a 
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f KCfiiSttffltiOIC. ft 5* iz:/-*, i&SC1?>-tf-, tK^L/'vA* (polhemus) 

#£#*£© tcft/g-tscii: £ e> ic , « to * , « ft * , H ft # > is «fc 

£>*ffi©&SS^©;fr©<£e>&flS©#^:/©;fr£z$fi{C^oTffi;fr1-£££#T*£ 
* . 3 £ IC , Ay KfczttlCj&oTiSftiiffSCiBStSifclCioT, 7 ^ 
7f*;i/^^rt-e3-Dxb^-S/3> (elevation) ?: J/ a 5 I/ - h f 5 3 i 

-f- KA.^/)Sz#|fig-e##$*l5i^, z«Cf ofeA-y K 1 6 © «k »J j£ 
«B m © MS6 # M * L n . 3-1f*>»f A» Kl 6SffJ±UT^^ -yf SHC 
> 3K^>*fettx>f^5 1 AiJ$:3>t:°a.-^iotc ( ffl >t \Z , % 
fx^vff^fflit) ^ii:t*iTt4»§. i5^hv-I*Rtti: 

£ # -e # s o :©^si/^Ki6fflz»ii^sh6i^ ztommt'p 

& < t&WMlZrty KS:»»S-&*©tCJt«!»*SJ5i*©*& < &ii4:-r*. 3© 
<fce>&z$ft©^SM£, 3. - if *Wt y K&«««flJOT^<&rattS**ifc^**e>T* 

& £ . 

[ 0 0 3 7 ] 

© j: e> ic r * ^ 3. x - # © «r ® m ( a w k £ » v 7 * «y h ) tc * % at g 

S3t„ SHU © * £ - * . EnT^^^Ti'f ax-it, Vl/H K , T y h 

(pager) — # , "Jiv^^^ h^-^, -€-©fifi©T^^a. 

X - # © J; ? & , ffiODit'f ^07^f al-^f t)ftlt5 3^^t't5. £ fC 
, 7**-3.x-*(i, zflilclIftUKj&tjT, fcsnttzttli: «&&**»©;£ 

[ 0 0 3 8 ] 

*ff;t?»Kl 6 \t . x 5 * h v - M J: / * f± W HI S& m £ V ~f T -fe > 
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S!l 13 & IS IC it &g Kl6CiIfe*A*. * fe, USSSe* l> > ^ £ 

[ 0 0 3 9 ] 

EI 6 fit , *#|ffl«i^7f Fl 6 0^3H^f 16 OfflilfflBT^S. 

3 © ifc 7£ JI T'fit , 7 ? a. X - 9 <D mfeffil* $ V ^ A y K 1 6 (C j*^ 5 ft, 7 

[ 0 0 4 0 ] 

y^^ClljStt (compliantly) If f§ 3 ttf T'§5. «ittf, 1 * fe fii 
l^ft: © ^ ^ U > m 6 2 £ # y * A y KilA'?y>i''©|giCgftS3 

^(DMfa (compliant) t»t tS^iA'ftS. 
[ 0 0 4 1 ] 

1 * fc m m. <D 7 * * =l X - # 6 4 # # >y =f- A y K 1 6 fflTlClM^ ft t • 

* <D-~Bft 6 6 fit # y ^ A <y K 1 6 IC j|£ $ ft , ffi CD gp ft 6 8till7 0 fiC jg ffe 
3 ft T V* 5 . 3. ft (C J: »J , fiU^6 8*«aiJ^6 6fiC*fLT^tt"tS.fc,.fflS^6 8i: 

fflli^ttsftscfefttts^t^-eis. si7 o z o x » 
a u , /N0^>yfictta^3ftTfce>-r, isi»tfT§6. z && ic » e> « * 7 

0 OSft tc <fc ij §| ft jg 3 3 ft, litt^BT *^a.:i:-*64&:frl,T 

* «y * A «y Fl 6 fiC & $ ft , $ y ? Ay Fl 6 fit Jft fS Jg *g # 6 2 fiC <fc y zffl 
JC^oT^ttf*. K 1 6 0liti, 9 y f- A >y K 1 6 (C « ft X W £ 

[ 0 0 4 2 ] 

M & 6 ^ S6 Jffi T' « , fi60^ ^f^®7^f ax-^ SttM t 4 i t^t t 6. 
Mitt m 5 fiCfB^Lfe i: o teMte&JZ^ -f ;i/7 ? ax - * £ & ffl f £ 3 £tf 



(23) mmmmm3 0 8 54 8 m 

lCgm£*l£„ HI 3£ # W: «T Jil & (flexure) ^ffflLTlStSIJ:^ 

» 

[ 0 0 4 3 ] 

£ L 3$ )£ # 3^ |8 (linear force implementation) 7? , # # H "14 H 4 
C*fbt$ -yf A>y K IZ £ n £ X [6] £ g ft ^ & M S T* & £ . # CD 3£ g ffi 
# v f- rt *j F ftMQfS (-TJ&t)^, x * £ it Y |ft {c a o T ) (c-!S't4^* 

«M#lc£^T, n.-if<DS^a»i:^^-r-& < , z. *i ic <k y , ft - y ;i/ © «fe e> & 
ftliP $ tifc 7 # # - >f v V \z lE5ilc # K 1 5 ^ - if ©Ig 

*l & „ # v K©^S«;Htilj:iE5t^ (targeting) T* 

V^. 3 tf) ft M & 8? & -t £ £ (C, -vf A"-y KgIB > #9f /tv 

. U->fflXYf|[;fev^Ta- fgf) 7 -f # ;i<%tfs 5: IE fife IZ & g & » "f 

t'ts. $ e> &c , ««*«2^c7ttcr>3|£a«if^s(issiaiic»LT»3<oeafl!fciSiiwe» 

4xT * ©T*, »|g J £>aRiHi3#5t;©«gt J *>7 : -f;tfy h (divots) © «fe e> & x * 
•J->*e)tBfe(JAofe»Jt6ll%Z«{:ftoTasAt5. 3 ft {C J; y , M ^ 
© ^ ^ 14 # if t II L , totA^^iStSi^JiiifflS^I^SiStiS. m X. it 
, # - V ;i/ & 9 > Ktf##&«*T£tt3l£fc4:StCffi*3;ri5±r6iJ£/t;i/;* 

[ 0 0 4 4 ] 

EI 7 » ^: # ^ © # v =f- n v Kl 6 0^IHf^S o # -y ^ A *j K 1 6 l£ fc £ H 



(24) mmmmm3 0 8 54 8 i^ 

®it% - v KKuw x z> = i&(ommmmvit. **> K©*&siB««:j*fc* 

88tEtCf|£'t 5 3 £ #T'£ £ . 3ft *>©««© ^ < o*»©|gj67gfflfeW:, #M 
tt , © T # K 7 * ^ a x - * & « <5 - # t? £ s . - ftB © «« © I* 

<k^o Hct $ ft femMBMT* it. *ife©* - y/l/Mfffl« 7 0 - V ;i/ SrffiS 
&©1-S©lCftffi£ft£. 
[ 0 0 4 5 ] 

A y K 1 6 © * - V ;b W m 7 0 It , HOr3n£A-y*i^77-f v ? M 

& / ^t~\t^mv ^ v a v t mmiz&v & ^ <y h £ © *s s # m &c s ^ 

T , ^-y K/W KCitffiAS-SiZfc^-CSfi. 3..- if (4 , ^It7 Outfit 
fettfl&©tt#S:»rt*l/T, 3ft{C^ff5L/T7!j-V;b2 0 I^SStSItA'f I 

d£##*l/v*. M^tf, ±T» (jolts) 1"&;b*> TaVI/^j @f feffiAtS 

^^T-i, -e © m % \t , jBa»cma©*.*stc±#i/T?BiL*, i- o 

* li /J» 3 & * £ £ iZ Jfi £ (C M ii? -T * * © # — CD ffi ft Tf & 5 . & -y rty K 1 6 

tt z «* (c ± T «r <* T /* ;b x £ # S 3 t T* £ s „ MMf&n&mjj-t&zttf 

7f a'7ki 6 * & it ? © sp # it z m ± & is ii l r a m -t & . * fe ^ © jg » w . 

[ 0 0 4 6 ] 

& v *f" k v f 1 e iz m ft ■? z z t. & x* & z m <z> * 4 <z> ji m$t it , t- V 7** -V 

* (texture force) T* & 5 „ Z. © # >f -? © fl it , Ajl/^iClffiltV^i", 

K©ia*±oa-f fflftcfii, «fc i>* / * , f •? a v v mm 

fa T* © y ;!/©<£«£ ft^-tsfcoT?**. 3 © <}: ■? ic , ^-^x^-vffi^tt, 

* - v y a v 7 mwiz & » § mmcoum. & m x®m l t=. tc^# 

ItiUAStlS. ZL©*-f^©^ttSraWfC«c#-r5. "* fc 4> , * - V Ar # « 
*Sftfc^^^^-v1S«S:aAT»»LfeBRlcaK*-y;b<z>{a«K:&#L/T* 

* ffi * $ ft S o * fc * - V A tfi tt V 7. f- -V © r Ay? (bumps ) J IBlCfiilt 



(25) nmmmmm3 os 54 8 1# 

nsfcSli, # &ai;d 3 *i& vx 0 fit, v;u at ^ fir -T 3 £ 

, ijtfffiA^ns. h ©ffimnc «fc o tliSt s z: t #T* # s (MAI* 

) . & £ £ 26 7£ JK T* (± , Mlffljiyf K«D7-f f n^n t yftt. # <v A 

* fe ft X k M U * )\y 3 V > K £ & ft L , m % it # y A y D t y t fC i o T 
ittl61W»S*is. ) . flfio^-^T-tt, -r^x^-vfct, jgfii £ =l -iffcM^-rs 
litiitsri^tts. 18 fii * y ^ A y K ± © n - If © #g ( * fe flfi © 

YzfUMyV ( =fc b *x If ) Ciot^MfeCffilitSlt^tt. * 5 ^ tt # 

I»K:i3iuiilS5:iK!t§ 0 flS©2IBffi&*JSS£ : bffl:fr'rs3i:#-e£ 

[ 0 0 4 7 ) 

, A-v;bf>^ > /ty Ki 6 tc ffi ±i f -5 

£ # T * •* . z ifffl © * >vf A'y KCffiiit 

T, ii - y )\y tfv 4 y K © & tt * t # » L g K a - -trie * - v /i, © ffi 
SSftfetSit^-eis. # - v ;i/ # ? -f > Kfffl^^fit'^itSiigii, 

© fi m jh a itg m ic m « $ n Tz. — m © a y t ? & z. t # x % ■& „ * - v ^ & jg 

S $ *i fc A > 7 « iDc S SI X X 3 Wl £ it 5 £ , K ± K ffi ± S 

*l 3 . g^Slvt^xy^-y^ffliJ >^*fef4T^3>©«fce)^^iR'5I|g^^) 



(26) &S$i£aft£3 0 8 54 8 1* 

% h H& 3 -ft & c: £ % T* g 5 . > K'JOWgffllifeafT K^pa 

* y h 1*1 © ^ - E y ifi X V D - ;i/ $ tl -5 i: > 9 y * A y F © A ;u X £: ffi 1" 

sit^t^s. k ^ =l * > h (D x - s? ie « y * £ tt ft m w y t> ra tc . a > 

[ 0 0 4 8 ] 

ft&m* <o * - a- r 4 r ^zfim^Liimmzi*: 2> Z £&T* £ 2> o # - 

y^^^-i-T^^^raSrjg^feil^lC, S S ( z « ) A > ^ * £ l± A ;i/ * 4 

, ^MffliHft*fcttiIS:SattS3t^-e§5. 3" ft fc> *> , 

* ^ a - ji IRtt , ^«t<(fefflati<5jl=.3-ajRJ:y%,^:fsv\^:g3© ( §s v% ) 
A ;i/ x t lii « 3 -fr S c: £ # 7? £ 6 D * , JBaE*KtB©*-aL-Si#Ui, ^ t£ * - 
a — S^#*3g£EHffg-irftv\;i i: £: "t" £. #) tc , Stw^^ifetti/^^ttS 

Z. £ tfi T £ 5 . £ {C , ■70DV7h(Z)i)OK l )X ( S ft ffi ) <Z) <fc 3 tC , 

( tiled menus) £ lg S i§ -y-^^-n-^^^Stlfeil^fCA^X^^:?: 
& 3 d i: # T* £ § . 3 *U± # StC ^ 3$ T* & 6 . ft 1? ft «b , 

<fctfS»i:BBitS-eSii:*«T*SS. IiifeliCAD>fDi''7A(i 1 3S^$ti 
£ ( 4 tt S tc M A ft ) yUvK5-f>*fcl*Kvh, *S**ftfc*»flc©1Wf?stf 

[ 0 0 4 9 ] 

flft©B83*-t«ffi2f^M-ett. (rate) fflftJ * it X * □ - # (* 

- v ;i/ © ffi ffl tc «fc y ) # »/ a ? K n m & £ ti i: £ fc , ss m & m S tc $ U T 
) IISt4i4:*«T?s*»tf»iHa)»»jicaLfcii8t:. ;i/ x & ffi ± L T «S 



(27) mmmmmmz o 8 5 4 8 1 # 

*ft 5 v v (ticks) j fflfiii^t frtbiz, Aji^mn z&m-? z> z. t & 

T'^§ 0 &m <d ^ & iz m L tz £ g Z ^ - ^ IZ 6 ^ & & IZ A JV X % m t> •? & z. 
t % T* £ 5 . jt&iiSffly^^StgffltilkfCtf, * * H Bt S «fc U S K 
& >v ? & ^ -f „ AS © =fK #1 T* , S»©&£a5«fctf/*fcttJSift»M:, H IV ® M 
^hl»jt$-B:T, 3jf'JrL-A (volume) *£f±tf!l©IfM$*i7i<iI©5||&©;*:£3 
Swt:<:*iT8*'. fl&©tB2tfsffl T' tt, fHfPtttt #?SMr L T «r\ § 3 & ^ -r fc 
SliI5:^It5ii:^T'§5. <b tc , & £ ^§ (C (i , a. - U* tt K * 

^ * y b zmmi,, ^ y ft y , *fcttWfy#^-rs«sig5:^e>^, -e © » « s: #i 

<fr -T S # > © J¥ fit £ © l& fg © IM? £ © IS ic « , ^Iffllii^f ©ffiOIIffl 
fc «b fc- » *i # £ c s . «fg # (« »; ft y * fc ttus y # *w ) tfmft2nt~z.£%: 
m -t tz. tb iz , A;i/xif &f 
[ 0 0 5 0 ] 

2 <b (C # y ^ /\° >y K i: ic ffi # $ *i £ # ® * £ $ « , ^57^^Sitffl>f 
^>h-f>*BS#fflic«c#3-&szii:^T?gs„ M * « , * © A ;v 7 it , # - 7 ;i/ 

£ ffl^c (encounter) o fc ^ 7 7 ^ tlft© ^ 'f ^ Cffi# b T , 

IZ , <t U^ct^AtSCA'^XiaiiJtSIt^T^S. - # . * - V /I/ # 7 -f 

=1 > & as x. t & i& l £ i: ^ »c, j: y /jx $ it* g £ © a )\/ x & m Jj -t & 3 £ # T* * 
- if ic «k y *g ^ $ ti fe M & 41 ft KSfi © 7 r >f ;i/ * ;b # 7 n > , * x 7 ^ 

-*©M&6*-^-7-f-rA^, >f I 4 vVtyfo(DmO)mWiZ&&-£ J £Z>Z. 
fc#T-£S. n--!f * fcttBB»#li. # * © 5 7 -f y ? ® ft £ , AxJ V.>f X 

[ 0 0 5 1 ] 

a-ifaist^/ohii, Ficiiiii^fflu, a. - if iz # *g 

(relay) t« 7tf?-f>h*>hDv-f>**-, - 

ft y , v - <Dmm^<D ? ^ 7 j y $ mmfa-z z> 4 s<y b it, mm. ajv 



(28) HffiSrSg£«H£3 0 8 54 8 1^ 

©lift s -f ^ > h m icgHt a -&<& 3 t &n s s . 

H ft S -f h * tt Jl * 4*« © >f ^ > hSEgiJtS©!^ Mft&MM©Jg 
£) , a. -if fc^m-ts i t &i#ts«)t, »ii^^7Ufet$jc«i*»-&*r 

£ # & « . 3 - If # B £: X * U - ^jbMbULT^Sil, iS^STlfc^tCft 
f* <fc v^. rjB#tjjj #i&*3ofcz:i;£^-ffci&{c N /b* * ft £ i£ -5 r 4: 
£ s . 

[ 0 0 5 2 ) 

v 7 h 9 x r © n ft # tt , a. - if # # y ^ ;\' y FtSffiitx^ y - > ± © fi 

3 V op * ^i/ a > 5: ajRf * ' £ b ft © <fc ? ft il £ W ' 

itsittini^fes. ft-iffte>, 3-iftt^a^^^>5:ff-rii^(cii^fcD 
* a w »s & ff -5 e» t? s> s . ##ss© * v * n «v k fc a e> n * st yv ^ a , a - 

Slt^t'tS. mX\Z. (web page element) & jgg X * 

- v ;u & & @ £ i± & 3 i: # t* s , *-vsv««m3e«naima©««rttc»s4:, W 
St * <5 HtB & IS ff * * £ T? S <5 . 3©ltli;l»; Fl 6 ic jH & ft Mft /t ;b 
x?:^UT3.-if (c.#g 
[ 0 0 5 3 ) 

Art. a. - if # «r«p s u - s/ > y ij - » m m $ ti tz. it & © * - h & m * m m v 

T^5££tCjglfr£ffi#-r.53£#T*£-5U, :<£ © a: > > # X # - HI Jd 

a tt, «&*&tt»#©aHL3, fflft a tife >? ? V A y ? t fe (iHftfe (en 
tity) fflt^X (feitf/ifett^tifcfflSffMtiSft^y??^ yi'ftft/ 



(29) mm%mmm3 o 8 5 a s 1 # 

m&mcD-v- -i x ) *gs ic * -5 *» it s 3 £ # r- £ & . t>mm$, &%i$=l-*? * 

V Z <D £ Z Z V Mft L t £ (D JV X <D & o iZ , ff - A ^ %/ * a. U - i/ 3 > IZ 33 
[ 0 0 5 4 ] 

* # * © # >y A -v K 1 6 £ /\ ? > if IZ -g- 1? ftfi <D ffl m m M f U «V ^ , 3 

i^f K*. V?*, h 5 <y ^ tf- ;i/|gS, & S H lifiE*^#: (pressure sphe 
re) ^ 5: -g- tf o Mxlf, ^ >y f ^ 7 K 1 6 li 3 > a - ^ v ^ X f ^ > 
fg T , mm <D AX Z * x h 3 > ¥ x. - * K & X. 2> Z. £ it X- % 2> . 3 <b fc, # H 
#HFf 6 0 2 0 8 7 6 f CISiffljr^^ijfflljRfi^SL?^!/^ (selective d 
isturbance filtering) ^ . #H#fF^ 5 9 5 9 6 1 3 ^ \Z IB « © ± O & » S 
«feffl^**y^^V K&KfttiAflf (shaping) 14, 

tc m m -t a z. h # x- % s . z. (d £ t> &wmit. n > - * 1 o ±<d a y v - 

Cf as *ife«±T'Sgg&1- £ i: g , * fe tt * a, h =r > t: a - * ic 3 *i u s 
[ 0 0 5 5 ] 

# y ? v K l 6 tt, at* - V ;i/ #J *P US & 70tttgft •£> fW»M^T* & o T J31I 
mv>X± *J3-Z.2>fflfflM%LZWittZ Z\ H feT'£ 5„ & ■£> H Si 7£ fffi T? « . Kftig 
« li , A*; Fl 6©SIIC7>f>* 1 # , *fctt-5 t *:**-'\r-e<»3WK: ( 33 «fc 
t>* / £ £ 13: n > h? a - # 1 0^e>© : &T')v-^bTfe<3il^T'^-S o Ztllt 
«fc»J, a-iftt, /tyK©£©«SUci&ttLT^ WftW, 33 «fe 

[ 0 0 5 6 ] 

MZli, x ^ n - feii 1/ - h n > h n - ;H| 6 2 a h 6 2 b u , K a 

IC 33 W S & A > (panning) /^;i/h-*.5J:v\ofc«fc5fcl/-h:3>ha- 
;i/#X*£SMTt-£A;fr£^x£©lC&ja^£~£#T*£& <) f«6 2 alt, ft 

« « k: *i ( * tt flfi © ft # ) If <3tt'fffltsiJ:^tl-5. ;;t', 



(30) mmmmmmz o a 5 4 8 1 ^ 

m m <D ± 3P it A U a - £ m fiU L tc *) , ^^D-^7^§H, S # 1R $ (D T 
SA'Ja-?:i'>L, 7. * □ - ;i/ ? > ^ £ -f 6 . Ay Kl 6 CfglS tifeft* 

[ 0 0 5 7 ] 

S3>hD - ;i/flg« 62at62b hHIStS * t^T*$5 
o M * « , l/-h3yhD-M*6 2atfett6 2bS«lt4tS 1 # £ © 
mffi.m<D MM £ * *j K l eCffiAtS^fc^-CtS. ^jRroT^ax-**^ 
t -5 IIJS ^ $ T* , fflWt 6 2 a * £ 6 2 b 05fiTlC»iSft« T i»f ai-J 

ry^^^^j (jg^^ffi $ tit n £ ) mm iztt L T s e> tc^ffi-ft 

# x ? n - ;u £ *i £ £ , ^^^Ay^-tfaigbfetg^fc^-rcit^-eg 
So =l - if 6 2 a 4 it 6 2 b IC ftk*l T ^ & N. SlfrfciittWtCffi*"** 

[ 0 0 5 8 ] 

fffi © M Jgc 6 4 & , * ^ ^ y K 1 6 IC Bag ir 2> Z. £ % # 5 . 01 7L « , 
64tt. >© J: ■>> fc/hS fe*Bm««&fli*., «*«fca-f *«»gbT, 3t 

© #J ( queue) & rj^/\j ^ rg§j (CU, 3>tfa-M O^ifelL-, r^.ij 
-^j =e-K&IB$&L, ;i f i >v 9 L, y - A T* ffi & ftf L , l\ *j "7 y — 

e> - * & « y ifc y * it ifi y # w l , 7*>h&jBiR?-s*©:j:/tf3.-* 
e> *i & «ie * # * > & «ss u & y , #r t & m& & mm z m » s z. t #t* % & . 

[ 0 0 5 9 ] 



(3D mmmmmm3 0 8 54&i^ 

a\ mm e 4 itmmww ^ ~ v & ^ x mmz n r~ t g iz a ji * * z. x . 

> # 9 - K ^ n -fe >v 6 4 * titffgj^ $ ftfc £ £ ic, 

^ » *» U i: £ , ( A ;i/ ;* © «fc e» ) « « fe A y K i ecffi^LT, 4H ft # 

[00.60] 

$ e> tc, f©t'fxt»«©B*, e> *^B8it -r s mm & u 

9mm\Z&tt 57 * -r W Zf77V fr-i/ s >7u V <y A K * -3 H T , 33 J: / * 
fc tt , 3>tf^-^{CA*$*ld3J:tJf/*fc{i3>^a.-^ 1 0 {C f B fit £ ti £ :i 

, « « ® £ t * fc « n < ^ *m* , a tf e> % £ (c j& y $ < 3 t # t* $ 5 . a e> k 

B8St't**'f7 r '©flliBfClSrJv%T, I U a t 5 I t t- t 5 3 i: ^» S L ^. 

# T* £ S = 

[ 0 0 6 1 ] 

««6 2t64tt. # y A y K 1 6(Z)^S65fI*i!c' , ??&-5*&lgtt&V^ 

tlCftl&tSfe'in-, 3>ta-*©V7 h ? * T # J| & £ ff i|S # £ 3 fC & g L 



(32) mm&0imm3 08548 it 

# * £ & -r - # & * x ^^ , □-fey■y-^cfg^-r^J:e){cLT ; foiv^ ( & « & ^ 

* > ) o z: *i tc <fc y , tx^ h^at ^t^gi/^^i/^i&^^^v^s* Id 
t as < 3 £ #t- s s . i©iifi-e «, >»frt?Ki6ii, i-if^ffls^xs 

a-* JcmA-T* J: -5 C«31fl9Ctttf "T* i Mill f I iHc « H & 

[ 0 0 6 2 ] 

IS 8 at8 b tt , K 1 6©j£J|R&-£tjflS0>ISi67g*© 

(PDA) , r^^ATJ (pen-based) J 3 > tf n - 9 , rf^^^ ^/ j , £ £_ 

m^I^U rgl^-fflg^^j JifettPDAtH 

■5 ) © «fc e> & jk- # -fjv a > tr a. - # muommx* & & . a - # f* * x ^ u-r 

> 6. A # T* S £ A - A /t >f n <y h 7'y7 p ;i/3>tfi-^^e,A#t'^6-a 
- h > , jj i/ ^ t =l - v v h/N-^^j - F?(Di&<7)*-j]fre 3 A^T°gZ>7tf>ry 
ht^X©3>bfa-ii!ii, # y ^ x * U - > S: « -t S ir ;i/ ^ m IS * A- sK >!r 
y h * ;i/ ^ & ^ tf . 

[ 0 0 6 3 ] 

iSS8 0 (D — -d (DmMBMX- it. f^yi/^fx^ y - y 8 2 14 jfc S W k: tt n 

^Si©7 7'y h;U;bf^ x^l/-f t$.tj, t- # * h *{> , V & , 7 - ;* - ^> 3 > 
f H^t53ttft-|§„ & S £ Jg ^ ffii T* it , X?!)->80tt, A - V ;U 
3>tT3.-*©^^U->©J:-5«;«|B"e*« D tO^ l/>f X^J - > 8 2 
, 3. - if # X * y - > 8 0 £«3!ttlC&«-TS£fc'r««&3>tf3.-*£!«8 
OCAAf 5Ii;6«tS4t>tJ:*tJ r * y * X 9 V - y j T* & 5 <D tfft £ L 
n ( -f & to *> , * y ^ A y K l 6 iz m Gl L ¥ ffl * yfUgj (D til (DM MX* 
& £ = ) . Will Sf;5;t>t7^;i/A5;X^y->80i:ife63i:!!i i T't 



(33) mmmmmm3 0 8 54 8i^ 

vzz> a * *j v u - y zmft* s-fe i3 an # tc & & -e & s 0 

[ 0 0 6 4 ] 

a - -if « , * M: # >f 5 7 £ ? i; - > 8 2(Dif^y>{ v 9 $g fttf & & Z 
*l T V* S IE J* » iff fC # L fit S £ T . y 5 7 W ***jj*S*lfe#*>^te© 

? j 118 s^Sitsitf, a - if # * y - > tc r §f < j tfett r^g<j 
£ i: # T* £ 5 «fc 3 K * S „ *S#X?tt, nv>K, f-HffllfflAAHT 

o fifi©^M«*T*t±, a. -if LXmtotQK t fcttftSBWfC A7J & 

::t', ^a©V^?D*>tea.-if©^;ir£A7JL. ^ 

* J% « ^ « T* m ft £ *i S V 7 h9i7C <toT««4av> K * t- it *r - * \z M 

&£*i& 0 tfc. mmwifsz y 8 4 &iss 8 o <z>/\ <? j?> y ic^-»t, n§Ktf# 

> # Jf $ *l fc £ £ {C IS « 8 0C1fJ|©37>K4*A4IitfTfi5. # < © P 

* . if L 3 , *^VI->tC;£^£^<x#^5*^l^A77^©ft^©A7J ; t- 
K # ^ ffl 3 tl -5 . L ^ L & ^ & , v^<o^©PDA»^7f^i"J->ij:tj%5 
^ ^ :£ ^ fg ^ - - K £ -g- «> § z: £: # t* £ ■£> lit*, z. © 3f - vif - K I? W 

© * - # - K & « * « tf^ X © 9 y 7 h y X 3 > £ a - * « . 7 ^ y h 

/U;i/ffl^ >yf AASfY ^7°U^X^ U - > £ A, T V\ T % <fc <^ 0 Z © J; ? & 

* * U - > (H1©^^'J->1 2tHi) »*#*©»«7-f-F;<yjrfel! 
W S 3. £ # T* * 5 . 

[ 0 0 6 5 ] 

# # ^ T* . X^? 'J->8 2IJ, «uM©IIJ6^«gT-gBicLfc^y^^y 

K 1 6 © J: o (c, a. - if \z Mm 7 4 - K A *j V & # X & . 1 * fe t± & » © 7 * ^ 
ai - ji 8 esif^f /u;i/8 2ot«IK:8«1/T. a° ;b x , fcitf-^* 



(34) £m*i£g05$;3O8 54 8 1-9 
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